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(54) HARMONIC GENERATING ELEMENT 

(57)Abstract: 

PURPOSE: To obtain such a harmonic generating element 
having a discrete type waveguide structure that loss due to 
scattering of light is decreased, the wavelength conversion 
efficiency is high, and the element is produced in a simple 
process and easily designed by forming almost curved faces at 
the border between a polarization inversion region and a region 
without inversion. 

CONSTITUTION: The Z-plane of a KTP single crystal is used as 
a substrate 27. A Ti thin film is formed on the Z-plane 28 of the 
substrate 27. Then a photoresist is applied, exposed to light 
through a photomask having a form for a polarization inversion 
region 29, and developed to form the pattern in the resist. 
Further, the pattern is formed on the Ti film by chemical 
etching and the substrate is heat treated in a mixture soln. of 
Ba(N03)2 and RbN03 to replace part of K ion In KTP ion with 
Rb to form a cylindrical polarization inversion region 29. In this 

process, the border of the polarization inversion region is made almost cylindrical surface. If a 
material having different conditions for ion exchange, for example, lithium tantalate is used, a 
spherical plane is formed. 
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rji^gjs n^, u >x««it©ift..^aij!i«r f i -rna^H 

tii>, atgi*M^gR (5 6) ©JSJf*^S^no . n 

t iL/> ^m^^w^m^m (5 8) ^rRi -rnu. 

*g^S|5 ( 5 6 ) tc J; o r J^fiS3 U >X©j^^.KS| f 
•••^ (9) 

[0052] L*ita 1 AiCTjkrmic. ^mic^^^tim. 

S (6 4) ^JtoAS^^fei. A*^clll|-rn?rltSt-S:3^ 
(C». ^2j|*fe«^|5Hi{c^ifS^g|J (6 2) {Cj;-,rB^ 



3n5U>Xtgig©^.^,S6SSti. Tfeig^gP (6 2) 

(63) ©IBIRS (65) ^(ia^L. < LT C>S. 

[0 0 5 3 ] :^^m(Dm4mmm^m 1 5 tcmTo 

*fe0!lrK> 7fe$S^g|5©«i»^&^|^©U>X«3g (66) 



■^^rj:mrtiiWf^r?>m-^icu. mmst<DKim (6 
[0054] *?6ig®^5 nsfie^i^E 1 6 iCTjk-r, m 
©'(':t>g^7'p-fexrji^t5tt.©t:'$)-5o 01 6» 

[0 05 5 ] ±a>L/cJ:^>i3feiS^ (5 6) (6 2) 

[005 6] ±.ismmm<D ^ ^-ch 1 6 ic^^tmsmM 

Wco(,>-riRiF-f^fi£:/n42:^©^Si&01 7tc^-r. c 
©T'P -fe «0 6 (c^r; L/cH 1 ||]5g{?il©:7*n -bx i «ti 

isHi-r-*^. -r^^jrt)^, s-r. ktp»® (6 7) ©z 

ffliCT i ©?iM (6 8) ^rff^^-rS. '^CC7 * h bi^X 

h (6 9) ^@J5egiJ©ff$t>;^wr-S7* 
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(7 0) icj:<p7* h U'J^ h^M^mi^L. 
7* hlyiyy^ (7 1 ) „ ^ hlcit 

^x.y^yifVT i iC^^^y (7 2) m^L. Ba 

(NO, ), iRbNo, <Dm'^^^-cm!m-r?>c 
$s*8ji (7 3) mm^tii>, T iM^l^^t-^^Ci-C 

*^^*5^fiK-r-6 (7 4) , 

[0057] ^'^^>ti,xit^ms.^mtm.m3 Mm. 

cfi'C^©raPg4. Sum^b. A*f^ffi©*itS6 Mm© 
Wt^CD U >X^ji^1f ^ L/C, 

[00581018 (a) it^^mommicisi-f^^ 

tf (7 5) ©m;'33fe^U'>X (7 6) rSH 
GM^ (7 7) {C«^-r^„ SHG^^©ttJ:^?^«U> 
X (7 8) vm^b. »*?S?4Sjfi-&rSHG?S?©*M 

(7 9) ^mMLx^^mm (8 
0) tc«m-r^. sHGS^WTicWccgieT^initcjsibL 

mi 8 (b) {cn^-rj:^{c, :^mmm<om^ (8 i ) » 

^micM^^m^=S:mVtj:liUm<DS HGrni" (82) 
[00 5 9] 

[i6H^©?S!i«] a±mmhfcmic, ^^ajccckntf, tie 
[0 06 0] **B^fcj:n«. se*©«jgss«it 

[S9©1iS#^cC3iB^] 

[^ n :^mm<om i iiis0j*^-rflfiB?s^»^«^©« 

[S 2 ] Se*©||tt5{M#«S§«ig^Wf S S H G^^© 
[03] fie*©ilti^MiSj^SS1t^*Wr.5 S HG^^© 
[04] fi^*©itt5(M^j^^8S^jt^Wr^ S H G^^-C 
[05] :*:|6Bj®jg[i|iei6^^©^eSa©j^jg:ij^-r 
[06] :*^H^©J|*fe^J©m^^©f'pJi!t7-a-b;^*^T0 
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[07] (a) it:^mM<Dmmm<DSHGm^^m\.>tc 

SHG©^^^g©0. (b) im^<DSHGm^iCJ: 

K)mhtifcSHG^<oiiiRMmi^fr^-rm. (.c)it^m 

mm<D S H GlS^tc J: 0 » 6nfc S H G3fe©JRmt»e?JJ«r 
[08] :$:|eB^©^2^SisW^^T0r*).5. 

[09] Sf*©«-;gi!§0SHGm^^*^-r0rfe^. 
[010] wk<Dmm^msH Gm^<oKmmsi&m(o 

10 [011] m2mmm<D^xm^m(Dm:m-c$,^. 

[012] ^2^Sfe0iJrAS^:)t:©fc-Am*5^<SS§©iti 
J: K> )SC>1«^*^^0-C* 5» 
[013] 113 llife««l«r^n-r0T*>-2.„ 
[014] ll3||«fe^-CAI^3fe©t*-A^*SA^(,^«^ 

[015] ^4ii*fem^-r0-c*s. 
[016] mbmmm^^-rmr^$>i>, 

[017] ll5||*fe«^©SHG^^©f'pR!c7-pi2>^^^ 

-r0r*s. 
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6 S H G^^ffi 
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1 3 mmmitv(D-Ao^m^^ 
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1 5 ^mK'^^ 

1 6 *e^:^i^-c©^SjS3togi5i0NJ5iKgi5©^w 
40 1 7 ^ete*r&]-c©^flsj5i£giJi#^siggi5©isiii 

18 SHGS^S^ 

1 9 mm^mm^&Sfr^^ 

2 0 m-mmm§ti 

2 1 ««g§fliJfflg|J 

2 2 ^fiiSKgP©'*' ^gp 

2 3 '^©M*{c*sC:r^^iEt8:Srjfij-c©^@jKteg|ii 

2 4 »®SliEg|5©Pa©^>®0^iSteg|5 
2 5 '^©^ffiSiSSP©**?!? 
50 2 6 'X©^@J5*KaP 
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